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(57} ABSTRACT

The invention is in a data processing system comprising
a data processing device and a data control device, and
external abnormal signals inputted through the data
processing device are stored by a latch circuit and then
outputted as abnormal signals into a microcomputer.
The logical sum of the external abnormal signals
latched by the latch circuit is taken, and if the logical
sum is significant an attention signal to inform genera-
tion of the abnormal state is outputted into a central
control unit. An OR logic circuit for outputting a con-
trol signal to the central control unit is installed so as to
take the abnormal signals from the latch circuit. By the
external extraordinary signal introducing portion com-
posed of the latch circuit and the OR logic circuit, the
external abnormal signals can be processed without
interrupting the task of the microcomputer.

4,470,111

4 Claims, 4 Drawing Sheets
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FIG. 1 (PRIOR ART)
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RESPONSE/PROCESSING APPARATUS FOR
EXTERNAL-ABNORMAL-STATE IN DATA
PROCESSING SYSTEM

This is a continuation of application Ser. No. 917,524,
filed Oct. 10, 1986, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to data processing sys-
tems for processing data using computers or the like,
and more particularly to a data processing system hav-
ing a data processor which can process outer abnormal
signals transmitted during generation of the abnormal
state.

2. Description of the Prior Art

In general, a data processing system using computers
or the like, as shown in a block constitution diagram of
FIG. 1, broadly comprises a central control unit (here-
inafter referred to as a ““controller”) 1 such as computer,
and a data processing unit (hereinafter referred to as
“‘data processor’) 2 connected to the controller 1. Com-
mand signal 3 and response signal 4 are transmitted or
received between the controller 1 and the data proces-
sor 2.

Operation of the data processing system in FIG. 1
will now be described. The controller 1 usually trans-
mits the command signal 3 to the data processor 2 repre-
sented by computer peripheral equipment such as a
fixed disk and receives the response signal 4 from the
data processor 2 so as to control the transmission and
receiving of data. Electronics products in recent years
are likely to adopt a control system using intelligent
command to an object to be controlled as above de-
scribed.

When an abnormal signal is inputted from outside to
the data processor 2 of the data processing system, In
the prior art, the abnormal signal 1s processed by a
constitution shown in FIG. 2 and FIG. 3. In FIG. 2, the
data processor 2 is composed of a data processing de-
vice 5 and a data control device 6. During generation of
the abnormal signal, an outer abnormal signal 7 gener-
ated accidentally at the data processing device S is
transmitted from the data processing device 3 to the
data control device 6. The data control device 6 con-
trols the data processing function of the data processing
device 5, and also has function of rapidly detecting the
outer abnormal signal 7 and studying the cause, storing
it in inner reduction and sorting, and preparing to trans-
mit the response signal to the command signal 3 subse-
quently transmitted from the controller 1.

Operation based on the above constitution will be
described. In the usual apparatus, in order to inform
generation of the abnormal state to the controller 1
rapidly, the data control device 6 of the data processor
2 receives the outer abnormal signal 7 as an interrupt
signal and interrupts the partial operation and performs
the abovementioned abnormal state processing opera-
tion, and transmits an attention signal 8 which is a re-
sponse signal separate from the response signal 4 into
the controller 1. In response to the attention signal 8,
the controller 1 transmits the command signal 3 in order
to detect how the abnormal state is generated, and a
response signal is generated from the data processor 2 in
response to the command signal 3. Thereby the abnor-
mal state is dealt with.
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The data control device 6 for processing the outer
abnormal signal 7 is constituted as shown in FIG. 3. The
data control device 6 comprises a microcomputer 9 for
recetving the command signal 3 and performing control
for the data processing, and an external extraordinary
signal introducing portion 10 such as an interrupt con-
troller functioning as input means of the microcomputer
9 to plural accidental outer abnormal conditions. For
example, 18085 of Intel is preferable as the microcom-
puter 9, and 18259 of Intel is preferable as the external
extraordinary signal introducing portion 10.

Operation of the data control device 6 having the
above detailed constitution will be described. The exter-
nal extraordinary signal introducing portion 10 is con-
stituted concretely by an integrated circuit (hereinafter
referred to as “IC”) for example, and is preferable to
introduce generation of plural external abnormal condi-
tions into the microcomputer 9 for processing. In other
words, the external extraordinary signal introducing
portion 10 supplies the start address for the program
execution to the microcomputer 9 so that the mi-
crocomputer 9 stores generation of the external abnor-
mal conditions and executes the processing from that of
high priority. The start address of the program is differ-
ent, of course, depending on the nature of the external
abnormal condition. The microcomputer 9 executes the
processing of the abnormal conditions based on signals
from the external extraordinary signal introducing por-
tion 10 and then outputs the attention signal 8 to the
controller 1.

Normally, the task of the interrupt processing in the
microcomputer 9 is executed so that the microcomputer
9 interrupts the task during execution. However, if
there is no interrupt due to generation of external abnor-
mal condition, of course, the task is executed continu-
ously.

In the above-mentioned data processor in the prior
art, as an example of hardware constitution for execut-
ing the data processing of the external abnormal signal
7 as interrupt signal when abnormal condition is gener-
ated, an external circuit is connected to the microcom-
puter 9 or the microcomputer 9 itself must have the
interrupt processing function. The technical idea is
disclosed in *“Guide to Microcomputer (second edi-
tion)” p. 173, written by Iwao Morishita and published
by Shokodo. Also in p. 195-197 of the book, a data
processor with a priority interrupt controller 1s dis-
closed as another example of hardware constitution and
an automatic priority interrupt mode 1s descrnibed as an
example of operation of the data processor.

According to the data processing system having the
above-mentioned constitution in the prior art, there are
various problems as follows.

First, when the abnormal condition 1s generated out-
side of the data processor, the microcomputer 9 must
have the interrupt processing function for interrupting
the task during execution and processing the external
abnormal signal. In order to prevent bad influence due
to the interruption of the task in the microcomputer 9, a
complicated external circuit must be added to the mi-
crocomputer 9 and the complicated task control must
be performed by the external circuit.

The external extraordinary signal introducing portion
10 comprising an interrupt controller exclusive for the
microcomputer 9 must be installed. The interrupt con-
troller to constitute the external extraordinary signal
introducing portion 10 is not a general purpose item,
and moreover the IC employed as the interrupt control-
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ler is expensive in comparison to that in general use.
Particularly, when the priority interrupt controller with
LSI (large scale integrated circuit) assembled thereto is
used, the manufacturing cost of the data processing
system is significantly increased.

SUMMARY OF THE INVENTION

An object of the invention is to provide a data pro-
cessing system, wherein when an external abnormal
state occurs, an attention signal providing information
concerning the generation of the abnormal state can be
transmitted to a central control unit without interrupt-
ing the execution of the task in the microcomputer.

Another object of the invention is to provide a data
processing system for general purpose at low manufac-
turing cost, wherein an external extraordinary signal
introducing portion comprising a priority interrupt
controller for example is installed within the apparatus,
and an IC to be assembled to the external extraordinary
signal introducing portion is constituted by a conven-
tional IC.

In order to attain the above objects, in a data process-
ing system according to the invention, an external ex-
traordinary signal introducing portion installed to-
gether with a microcomputer in a data control device 18
composed of a latch integrated circuit (hereinafter re-
ferred to as ‘“latch IC””) and an OR logic circuit (herein-
after referred to as “OR circuit’”), and when abnormal
state occurs the external abnormal signal is latched by
the latch IC and the logical sum of the latched external
abnormal signal is processed in the OR circuit, and if the
logical sum is significant the attention signal without
relation to the microcomputer is transmitted immedi-
ately from the OR circuit to the central control unit.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 is a block constitution diagram illustrating
schematic constitution of a data processing system 1in
general;

FI1G. 2 is a block constitution diagram illustrating an
example of a data processing system in the prior art;

FIG. 3 is a block constitution diagram illustrating
detail of a data control device of a data processing unit
in the data processing system shown in FIG. 2;

FIG. 4 is a block constitution diagram illustrating a
data processing system as an embodiment of the inven-
tion; and

FIG. 5§ is a flow chart illustrating operation of the
data processing system shown in FIG. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Preferred embodiments of a data processing system
according to the invention will now be described 1n
detail referring to the accompanying drawings.

FIG. 4 is a block constitution diagram illustrating a
data processing system as an embodiment of the inven-
tion. In FIG. 4, the data processing system comprises a
central control unit (hereinafter referred to as “control-
ler’”) 11 such as computer, and a data processing unit
(hereinafter referred to as a “data processor’) 12. Com-
mand signal 13 and response signal 14 are transmitted or
received between the controller 11 and the data proces-
sor 12. The data processor 12 is composed of a data
processing device 15 and a data control device 16. Ex-
ternal abnormal signal 17 is transmitted from the data
processing device 15 to the data control device 16, and
a controlled attention signal 18 is outputted from the

4

data control device 16 to the controller 11. The data
control device 16 is composed of a microcomputer 19
and an external extraordinary signal introducing por-

" tion 20. The constitution as hereinbefore described is
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similar to that of the prior art described using FIG. 3.

In FIG. 4, the external extraordinary stgnal introduc-
ing portion 20 is composed of a latch integrated circut
(hereinafter referred to as “latch IC”) 21 for storing the
abnormal signal 17 accidentally generated, and an OKR
logic circuit (hereinafter referred to as “OR circuit™) 22
where the signal becomes significant if an abnormal
state occurs in any of the abnormal signals 23, 24
latched by the latch IC 21. Qutput signal of the OR
circuit 22 is outputted as the attention signal 18 to the
controller 11 and also as output signal 25 to the mu-
crocomputer 19. The abnormal signals 23, 24 being
output by the latch IC 21 are inputted as input signals
26, 27 through the input port (not shown) of the mi-
crocomputer 19.

Operation based on the above constitution will be
described. The abnormal signals latched by the latch IC
21 are introduced into the microcomputer 19 and 1nto
the OR circuit 22. If the output signals of the OR circuit
22 are significant, one of the output signals is introduced
into the microcomputer 19 and other becomes the atten-
tion signal 18 and is informed to the controller 11. Sig-
nals 25, 26, 27 to the microcomputer 19 are connected
to the input port of the microcomputer 19, and read
according to the program of the microcomputer 19 if
necessary. (Such method introducing signals to the
microcomputer is generally called a polling system.) As
clearly seen from the figure, as soon as the plural (two
in this case) external abnormal signals 17 are generated,
they are stored in the latch IC 21 and pass through the
OR circuit 22 without relation to the microcomputer 19
and become the attention signal 18 so as to perform the
duty of the data processor 12 to inform the signal to the
controller 11 rapidly. Next, the duty of the external
abnormal state processing (analysis and command re-
sponse) of the microcomputer 19 by the program con-
trol will be described. Signal 25 is provided for easy
understanding of the description, and preparation from
other signals 26, 27 in the microcomputer 19 will do.

The microcomputer processing method in the abnor-
mal state processing will now be described referring to
a flow chart of the program control in FIG. 5. Step 30
represents start of the data processing system, step 31 a
suitable initialization routine, and step 32 a command
wait routine (routine for command signal 13 from the
controller 11). Step 33 represents a command process-
ing routine for executing a prescribed command func-
tion when the command signal 13 is applied, and step 34
an abnormal state discrimination routine for detecting
generation of the abnormal state by the polling of the
signal 25. Step 35 represents an abnormal state process-
ing routine wherein if the signal 25 is significant, 1.e., if
an abnormal state occurs, the cause of the abnormal
state latched externally is introduced by the abnormal
signals 26, 27, and preparation of command response 1s
performed before the application of the command signal
13 to grasp the abnormal state from the controller 11.
Step 36 represents a routine wherein when no abnormal
signal is generated the command completion signal 1s
generated, but when the abnormal signal is generated
the command completion signal is generated after fin-
ishing of the abnormal state processing. The data pro-
cessor 12 always loops the main loop, and if the abnor-
mal state occurs the data processor 12 always informs
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the updated abnormal signal to the controller 11 by the
attention signal 18.

Two abnormal signals are generated in the descrip-
tion of the embodiment, but if the number of the abnor-
mal signals increases the invention becomes more effec-
tive. In conventional method, the expensive and special
interrupt controllers increase and the program control
1s complicated.

According to the invention as above described, since
the external extraordinary signal introducing portion
for inputting the accidental abnormal signals to the
microcomputer is composed of the latch IC and the OR
logic circuit, the invention has the following effects.

First, in the invention, when the external abnormal
state occurs, since the attention signal is formed by the
external extraordinary signal introducing portion with-
out relation to the microcomputer, interruption of the
task of the microcomputer can be prevented.

Since the task need not be interrupted as above de-
scribed, a complicated external circuit as a means for
avoiding the bad influence due to the task interruption
need not be installed. Thereby the whole system can be
simplified.

Further, since an interrupt controller to which IC for
exclusive use without compatibility and an expensive
LSI are assembled need not be installed in the mi-
crocomputer, the data processing system having the
interrupt controller for general purpose can be obtained
and also the manufacturing cost of the data processing
system can be significantly decreased.

What is claimed 1s:

1. A data processing system comprising:

a data processing device installed in a data processing

unit for processing prescribed data; and

a data control device installed in the data processing

unit and having an external extraordinary signal
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introducing portion for introducing external abnor-
mal signals outputted from the data processing
device, and a microcomputer for performing trans-
mission/receiving of a command signal and a re-
sponse signal between the external extraordinary
signal introducing portion and a central controi
unit based on the abnormal signals outputted from
the external extraordinary signal introducing por-
tion,

wherein said external extraordinary signal introduc-

ing portion is provided with a latch circuit for
storing the external abnormal signals outputted
from the data processing device and transmitting
the external abnormal signals to the microcom-
puter, and an OR logic circuit for taking logical
sum of the external abnormal signals latched by the
latch circuit, said OR logic circuit having an output
terminal connected both to the microcomputer and
to the central control unit for outputting a control
signal to the microcomputer and also for output-
ting an attention signal to the central control unit to
inform the central control unit of an abnormal
condition without interruption of processing by the
microcompudter.

2. A data processing system as set forth in claim 1,
wherein said OR logic circuit takes the logical sum
based on two logical statements outputted from the
latch circuit.

3. A data processing system as set forth in claim 1,
wherein said OR logic circuit takes the logical sum

‘based on three or more logical statements outputted

from the latch circuit.
4. A data processing system as set forth in claim
wherein said latch circuit is constituted by an integrated

circuit.
L & x * i
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 4,841,477
DATED :  June 20, 1989

INVENTOR(S) : Masaharu Mizuta

It 1s certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below: '

Column 4, line 30, after "method" insert --of--.

Column 6, line 33, after "claim" insert ——] , -

Signed and Sealed this ’
Seventeenth Day of April, 1990

]
Attest: I

HARRY F. MANBECK. JR. | |

’ i
Attesting Officer

Commissioner of Patents and Trademariks
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